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(71) HiiSA 390019839 
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(54) BB91®«ft] «MBR»WB<W^9>^X^a^t«©«B*» 



(57) 

JMMtr*. 

p k -enfc « -7 a * *a **f8*f t x * & 

**«d ©$»< 9-v »*v^a c k J?V^# A t 

LT, H2»P«>»#B, BP%y-W<v K2 4±©« 
8K7 0, ^14 2. y-Hfeil3 0Mr-? 

*fc®w**$»»©««*7 0 tt » u «»c©»^ 



\ 




\ 



Eras^sBrtaME&s&r/MEy- h se$i t &g-5 

y-^«aatf Ku-y««fcsr, urEaaffpjcT*- 
mm. r- 9 mm ©± c * - > & s a 

cnr*«2] «riB«i36K/^-vBirnp», me®i 
WE*i*a-ttiirEy-h/<» K©±»cffia 

U ME®2$#ttMEiB®^apK:&E-f sgf^jgi 
ceft©ft*Sa%SKJll*l( h 9 > 3? * * a«0Ka# 

fee 

-*©x » ^ista ltme® i s?#©t©me 

tfME##ftJg £ y f - > 5 ft C SITE 
® 2 gq» £ x v * y iff § £ , 

T»s/y*o:a*aLTWB»2«a*itofeu ®2gp 

^OToSffEftBiryMlftBHis-B-sftPBi:. 
*EiB*K A * -y£vx*i:LT ttEftKfcSKR 

m&^mm £&m $ t # c me® i sb^ot© y 

WBB*K/<* -v *fcfcav\ ME®2g|3tt 
©T©ME¥$ft® * Efci 1" 4 ®Pi t .. 
**trl»#a2tE«©*fta!5R«|lffl»jRh5y S ;^ 

^*<g©»a^Sc 0 

ra*a4] me® i »#©T©ffiiE«K«»asEftvi(r 



*B^Stt*®2&tt5gfc^fSif#Jg3CE«©fc 

*«^SIlffl»R h 7 > V X ? S^©gii^ft 0 

CE|R©?£fifES?8Rfi!8R h 7 v x ? » ^©Sii^ 

So 

Ctt«9 6 3 WIBNT 1 «M« «r^Jtt-r * WE K 
[»*®7 3 ME® 1 »#©T©MK««i£jfftR£tfM 

*Btasii-«»2»«ia!«:»j«rs»*3S3K:E«©at. 
a^stifflsi h 7 > x 9 

Tv^snrey- h/s'-y k t me x Kt*-tn* 
i £2z®<D&M > %m&mmmm t7>p*9& 

[ff#Jf 9 3 MKJBftR/^-y&aa^WllfcSftT 

r * sfrEftT x * ©aafuME® i afl-csBsr *w 

E:)fc7X;?©;&il^©2 0%&i^L6 0%-C&9, ME 
® 3 •#C*fJ&T 5 MEft^ X * © jga$ » 3 

SS©Ki®yJft. 

ioja±©vx*jfk*#u we» i gis^suffrE® 
x^««©Sit*iS. 

l-3a±©T^^jf i:*#u ME® lgp^-SVfTES 
2W»C*fjC;r*Si5»©3feaa*©3lliifE-7X^JI© 
* S «:« JEf S w i: C J: o T«»r * 9 C E«ffl 
ftfiSl^iggfflMS h 7 v ^ x ? 3£«©Sig^jfe 0 
C»*^l 23 ffifE3fe-7X^ttvx^g«t'>/j:< fct> 
1 r>U>±<D-?Z9Ht.tti„ ME® 1 gP^-St/BuE® 

2»#c#£r*»#©#sa*©Htti!irEv**jic 
B**©»«Me±'0/ha3Sc*t$©^ 'j y h sfctt^ij 

•y hV<^ - ^Srf jSt 5 : t C J: , TB»t 9 
cE«©«[a^^B^SK h 7 y i> x ? mmom&jj 

C»*ai 33 ffiTEftiSK/^-yBifEx-^iSi©- 
**»tBS**»l*«|jBS:*LT:*J9. irEBSE^ 
^r^fiSr^lSlPg-C, ME® lSMi^SriiLTMEx-^ 

m i: ae $ n * mm f - 9 m ZMfct « 1 c am. 



Mt#«l 4] BE*#R/<*-vtt»ttJfifcirr** 
st**l CE«©BABw«BB»Rh v.y 

&&jfg:K©-hc$JKTSfS!P§i:, 

S3E^- Y\mWkO>±.K.*m#.A9-y*Ml$.tZ®te 
BE¥B#><*-y©±c&ttB/^-y&J&a-f *8: 
l»rE*llkJ■©±c^v^c»(i^nT^l^J5SsnTv^ay- 

be k u- y«s©-si5fe«i-©BET- *> EJt£S-5 b 
mb k u - y««i:Bie;**iTBB#a«si:#cm» 

fKTS&Pii:, 

itrE y - * at/ k u- yBB© 

^fc^Bxyf-y^ie&BLTfTfrJl* fTE!6*9l 
/^-yttiEv-^ SgRtf K u- y Bffi©Hc{iB 
T3l£ 1 g|5^i:fJE^ 1 Bfl-J: DBl^BatfTEB 

16] BE^Kxy^y^ISCBBSnaT 
-#g©SBtt, BE-»i©Bfl-J:9'>ttV># 

*aas*a-»i©as»Rif«E-#iXtf-#B© 
»)#v^%a)is-e-*H#g©a5^***, 

be-* - **©-!^ z#i2tt;=sa©SB»tt, be 
» 2 Rt/« 3 sac-wens* 

ftA£fl3KBBBR h ^ y -y *?££©»&#&. 

7] BE-BBCBfl'fcWfcO-BafcSas 
tf, ©»#«*#©*«»•***? U BEHS 

i©S5^(±*©*SP«- : &SJi$-ti-i.if*iil 6CEB© 

bass^bbbk * *s«©©;£:fife, 

[H*ai 8] BEv;**©-#i©B#tt, ^S^M 
4-S-tf»*Sl 7CE«©JSS*^BffiSIKh 7^ 

Hf**l 9] BEva*©-#l©B»tt, BEBft 

a Pi Tffl^ $ n 5 jfe® © j: o * * $ a 5 * * * v<* 

- y £*trB#£ 1 7 ee«0>ftftXBttBBIf K h 5 

ys> ***«©»*#». 



[»#Jl2 1] BE«*lt/<*-y©Bl«»©Watt 

KrE»2as»©»s© i l i »JaT-c**»**i 5CEB 
©BABBBBBW* h ^ >^ * ***©«£:&*. 
[B&B2 2] |WEB36ll/^-y©»2»#©*Stt 
1 #m&V>L2 wmT'fe^.lt*S2 1 CEBoBAB* 

mm v 5 y s> a * &«© sis^^o 
[St#«2 3] 

2. 0 0 0-5. 0 0 0 A©®ffl-C£>-5W#3S2 2CE 
BoftABBBBB *K b v y -y * ? ©SiS^So 
[1***2 4] BEr-^EB, BE8ttB/<*-yR 
tfBE^BfM^-yfc. 1 ^^^CT LTJBMR 

**©«»*». 

[ft*«2 5] BE^-M&IMI. nre*»#/^- 
y> BEBBB^-yfttfttB^-^EttW^Bftl* 

fi, 

be^-i-bbr* *awistf 

|(fE»*lf©±c**Bl*JWifftRlii:» 
»BS*R*« BEvx^fcSLTBft? SJ^fc. 
REl6*R*a* L TBESg 2 *»*»«E^- * EB© 
±*EttBr ** 5 CtrB^R/** 
Fit, 

BEH3 §15#©T©BE»^J1 k 3&$BB©TB?C!>B 
»Ufi:*»*B, fTEmiSP^i:lKmigi5^©T©W 
ESIBfcBBBS.tfBEB 2 as#©-g|5£x yfy/ 
U *n*n»E*RB, BESBB, BE#»#R* 
fefcaRErWEB. WERRBXf-yRtfRE* 

BE*#R/<* ****** 2 4 

ebboRARsnibrbr f 9 y-y **£*£©©&*• 

So 

[ts** 2. 6] bet-^eb. »e*»R'<*->R 
r/BE^BfM 9-y ©jtMSftRB, 

y ^ l x mmmmm * mm s * * «» t . 

*(*:JI*B!rE»l»»i:*Ctt*iy^>^t» 
3Si3»©T©flEy- b lft*Blt:«[E* 1 SP53-©T©Bif 
E^Bt&BffiS-tt^i:*^. BE i l £ *frB*»e>'iS v ' 

ME» 1 gp^©T©frE#mBi:iK#mB©T©l!JE 
iMfft^x? f-y>UTB!*T5i ttJ:^, iTE 

x- ^ eb tiEfil^ ^ - y t , 

SJfcBT 6RMi:*:*tr»#B2 5 CEBoBABnHt 
Bffl^K h 7 y -y 7. * Sffi©©jfi^*. 

[IS**2 7] fjE»lSP«-ftffiEr-^EB©^2Si5 
tr^j£-r-5.a5» : Sr$6C-g-ti-at*i|2 6CE«©BS^ 
^<g&/8 BR h v > * a ? S«©Sii^fe<. 

[»*B2 8] BEy-hE«ttBEy-h«tBiSS 



A y K*tf HEf- ? A y >♦ S-tf 1 2 
SHH*lXtf«2j»*llSS*abTiffE'y- hAy KStf 

uriex - ? a y k t: ai§£ nitriBHXVfi t H-fci c 

JftB&y- h Ay K&t/ifSjx-y-Ay K*#a-ra«» 

* s 6 c*tf»** i 5 K&mom&m.mmwLmnm v 

y-£ffi©Ka#fe> 
[Hf*a3 0] 

*fic#im>a#a«*«Rt;i(rE#aflm8cae 
*rEy-j»e«» #aEaRu f ii£Ei!g%g- 5 Tv^y 

-hfcliKi:, 

Tv^x-y-ggt, JitrEx-y-acaigSftfcy-xm 
<kc L"CHrE7-a«ffii:*hS|T* K 

frEf f -^E^©±c^$nTfc'?, flrEy-M&a 

Kfc#CWEKU-V*«ftt;ilrEH*e«*«HiStt 

ifEftS^/^->©±tr^$h.TfcO > fiJESng 
»«*aLT«rEK l'-i'WSi:iirEii*E»i:*a<& 

cit*«3 i ] iWEy-hEjiBirEy-hacai*s 

«:Ef f -*'E»l*S(rEf f -^llK:aiSSnT^MB 
^£>{§-f©£a%:gW£>7 s -y-Ay K=&$e>c^*, 

*E*»il/<^->StfWEy- HElftllttltEy- h 
Ay KRtfSilEr-y'Ay KfcBtiJi*-l*Sffr2&O r »3 

WE*2atf»3»ttJ8SraLT»Ey-hA S r KRtf 



WEr-^Ay Kta^Sn, fr-3fFEiitl&'*«Ki:E 
-«t)i»r^J5gSnTV>Sffi«jy-hA-y KKtmgjx- 
*Ay K*S&C*tr, »*«3 0 CCHOX***?* 

[»M3 2] frE«ag£Rij, irieftaEiStsg 

UX«»««:»rtuaW*MttftJlT** I TO 
(indium tin oxide) Sfc&I ZO (indium zinc oxid 
e) *>e>45lt*«3 0CE«©«Ea«^HffiSKl> 

[»#Jfi3 3] KTEfilKII/^-yttirEf-^a&B 

me* 2 *a l xffirEx - * a ta^ s nt *> 

- y-H£ $ ?» C*tr» #B 3 0 CE«ffl^S^Sttffl 

n»**3 4j UEaB&x-^aayirEaaj^aK 
», a^4»m!feSA»e.!fc5is*53 3cE«©}Kft^ 

^«a/^-V%se>ir-s-tf, !t*«3 ocEfto^a 

H-«c»B**r*,. »*«3 5 CE«©l«a*^B 
[»#913 7 3 -VttffiRh 7>f7? 

©*■ * > * ^mx^tm^f- 9 mat £ m-ummxh 

5 If *9( 3 0 KlEttOftMaMfcEaftK 

c»*S3 8] frE^ft/^-vttirEx-^sa© 

hmSSr^try-hEiHi:, #aHffi£-£tr#aEjf £: 

»E^»#/^-y©±c«jiiia/^-vft}grt-ra« 

fc r - ;7 » k fc^trx- ^ EIS5r^J5ET 4 SPt £ , 

l^rEK^->m@©-S5%^v^TfIE7 f -^'EilS=s:S^ 
ft^iK/N- ^ - y *»ar s ®isg t , 

ATE KU-y««4:a*SftTWE#a»«i:#CW» 

WEV-^St/KU->«ffi©7>«tt!63tKA^->4 
av^fc¥Kxs.f-y^XS«:aLTff*)il. ItTEK^R 



strie^isp^itj^v^zsp^i:, striae 1 as »<to» 

CtS*l|4 0] lftE^ig#7^-V©-a$tt^&< t fe' 
©gijg;*)*. 

[it*I|4 2 3 j&f£«fc, 

-^Uta^nxv^y-x^ffii;, fitriBy-x^® 
t &m £ n x £ o irtE y- h * ir v> x mis y - 

frE K u - y am £ ft x o itf £® t ¥ff 

< t tfljEB£€ffi©TaU;:^/£$ftfcftfE#$#: 
A? - V filiuEB3?SS©fl-£ ft 5 J: -5 CJEMfcSnx V* 

CO. 5#mJ^;U:ffi£J:?i;:^/££ftX^£, lf#«4 

we x- * eji bate r- ? it t g& $ n x fl-as a> e> x 

3 5>tr£tr, lf#«4 2CE«©ft.§5^igaj8?£Jlh 

tt&m%m^mm?jft\z®vx^z>, 3t*xg4 4trfe 
©©^a^^Hffl^JH h v y v t, 9 mm. 

[lt*S4 G3 g&t, # - 



WIB^©±(c^$iaT*0, $;>j|R)i;:#ifxv^y 

- (• m ttauy- h »c»&sftfcy- h nmt 
y- hE<f 

Mf2^©±t^$nT*5'3, mazr-hBtm-tj: 
Ufa tr # t/x ^ ^ #a4t*itRtfitrE#aft ** c am 

8trEy-hEi»Sr/*j£E»Sr«-3XV>5y-Hfei»R 

t, 

fiuisy- h*6»R©±c»js$nx*5 0, 
-^sit, WEy-^mffii:7>«isnx«fEy-hm 

SSr LXffirEy-xfcEfcftflt* K U-yfffi 
fcSr-g-trx-i'EiSi:, 

ffiJEr - ? E«Rtfll&E¥«WM ? - y ©-gBSrS x 
frEfcSR/^-y©±C^ja$;hJuE#&mgfc s l 1 fT 

cE5iisnT*#*»j«-r*s**ffik, ttiefti*tt 
&fc&Lx«rEH*m«itffirE k u-y*«4:*ats-r 

aBSfft-f-iBi: %-ttrSSfESi:, 

c»**4 7 3 frisy-hE^jiiaiey-h^iraie^ 
^■*> «rEx-^Ei8tt«rEr-^i8irig»snx^-a5 
fflrEfiWR/t^-vxtfgrEy- MfeatKasirEy- h 

SttSfe^UXfeO, 

«E».2Rtf«f3«||feJ8*aLT«rEy->^?» KRtf 
MRr-ir sty KtSSSn, *»-3irEB*E«i:R- 
&HC^J5esnx^^5M«;y- h /<y KRt/ffiSfjr-? 
A*y KSrS?>t:-g-tr, »*«4 6 CE*©jKa*S«E 

C^*S4 83 ifffiB*Ei»ttfiJE^aEiiai:3S*tX 

*»e*sr»rtra. «*^4 7 cE«©«fi*^«i 

fflSIh7V-> , 7^SS 0 

CH*«4 93 ttBftKK/^-VttttE?*--**** 

OTE*2»Jtt«:*a LT«rEf*-*»i: RISSixT* 
0, ffrEii^E^li:(^-)i:)S(I^SJ^XV^5,^iB!)7 ^ - 
^•tS-feC^tr, H*3®4 6 CEltOttAX^ttKA 

©ratjgj«snx*50, ^Mfe* 5 K-f yy$nxv^5 

[»#S5 13 fiEjg^l7N - ^-y(ii)ET-^EiSSi: 
H-4»«S:*r5, »«3S5 0CEHR©*a«w«E 



£, If*B4 6CEft®KASCTttK;igKh?>S';i 
CO 0 0 n 

[»W©«T 3S*#»3 *&!^£$A$^gB;g$j9g 
h 7 > ->* * * s c;* © m&jjm c bit * . 

[0002] 

C 2 o©iI«ShTV^5 2 ftolS t f ©r a ]t:f 
[0 0 0 3] 2o©^S(i^n^noSffilI^:T^fig$ 

xv^ 0 -nc, m&mmmma)nmh7>^^9mm 

•f Sr SJ » f 5 # & © 9 R h y V S> * 9 tfi&fa £ n X V > 
5. w © <fc h '5>'i?X^S®(i^.®:©v^^$: 

L<, I4tta«5Sfctt6a©¥Rx.5rf 

[00043 4 BoWi y * y ^XS-e*ft«w«B 
ft»at-**»&*»*dB»lfHlB»9 5 - 1 89f 

f&WX&S*:®, Ay K*^£«ftis%£asi,fc 
tMl»46fcH. L*>U *B4»ffltlllffr95-189 

*c»/<» Kft»rtr**ife*«E«snTv'Ma:v%. 

[0 0 0 53 £fc, ftoKSe&ttJ: LX, A TFT Manu 
factured by 4Masks Process withNe* Photolithograph 
y (Chang ffook Han&if, Proceedings of The 18 th Int 
ernational Display Research Conference Asia Displa 
y 98. p. 1109-1112, 1998. 9.28-10.1) (ITF> "7->* 

H7>J>x^«:Sar**&A«E«SixTV^S D 
[0 0 0 63 

[£$A«LJ:di:-fSlSJ!3 SXCIfrtaSh. 



hhw, ^»#igar;«sKxgt. 

S k MS * * fc * c fiiixm® **«jt* 6 h*e 
n w <t & «c n & l < & o x »f«#ft±r * fc 

[0 0 0 73 «rE«Bia«»9'5-1.9 8^CS 

X, BJfcllj&^fcfcfrofcO — 5g©JPSTM?£l,fc91- 

U "Han et al." fItt4$£0fl|Sftg)4tC4"; „ k* ? 3¥ 
«f 5 t * Sr^ffi t XH©!gftK£&ft-f 5 r 4: C J: 

ox, ?>) v vtiifHzmtt&tLzytvteftpzGxm 

^tf?-&8«5a*EttSttXl>S. COi^ittltxj, 

ft5<t3irft5 0 U*>U Han et al. ©SH-Ctt^y y 
K v X ? X&g L ft * Wfitf R« $ n X V n « fc ft JEIEH 

*A«r SdfctfXtXt, £#:6<j tr*H-ft x y + y 

[0 0 0 83 Sfc, *a4#«=»4. 2 3 1, 8 119, 
*5, 6 1 8. 643f, 14, 4 1 5. 2629&tf 
B*B#ISHg6 1-18 113 0-tftiftr^Han et al. 

^LX^^5„ *#SWf±UEraH^**ftT5fc»!)0t)0 
[0 0 0 93 *^^0te0§«;(i. /z:v^M8l$:l:v^^*s 

c*jv>xttJ%-)tcxy^>^a5s%*rs«t-5trr-5c: 

[00 103 

[SI«£«PfeT£/t«>03M8:3 *le^(j:Mi20^-5ftR 

&$*trrzm%Bl;<9->ZM)£LXY-\-Av 
Rth2#Z&M%.*'J>tj:< 1 1 1 -3m±0«fe0»Ki:* 
v^tfcO, x-^Ei^i:^0T950*»# 

[0 0 113 :<D^ *W#:/^->ttr-^E»©^ 
I3tb5j:^ir^figi-5c:i:*sxt5„ A#wct±, SB 
*«»4:«ia«4:**trie«a6«©±c»EHffi*S» 

©y- Kaavy- hSffikWEsaffloy- h/<y k 



***** ««s« tt ^; mmzmt 



c ^3o £«M» % _™ ajfi 3*lSrfc# 



si\ y-hEEK, aauuttwui 

Jltts. *^t\ EEleJbeE&KtEftu v 
^^ILtlJtU SELT»2E#* t x-*EE© 

t% *3»#©T©»EEi:*©TE©EftkE;fti/iN* 

EttE> ^EftEfr&fcSf-^EB, 

y. ¥Eft/<*-y*»EU Bm**-yifc»S1- 

*o 

t002 1]<J:r)i¥t<tt, r-*EB, EUMf/*?- 
> s -y*#j5Sr*fc»Ctt, £f, ®3Si5. 

#©T©*EE&S5£3: fcfife^x y * y # LTt£MM 

EfcElEafc^CEaxyf-y^LTESEaoT© 
y- hEEK*Etfi3tt«£#c¥*#E*€>%*¥E 
*/^->*a«t5. ftV^, Ty-yy^Ig&aL 
TEl»»*B*LT*©T<D»EE*«Uatf, El 

95#©T©gigii t *v>To>mmm t &x * > y lt 
»** s r i: c <£ o T x- 7 ESS t eee - y t * 

[0 0 2 2] *l«»ttx-yE*®«2«K:St«rs 

Z © «fc 5 fr:fr&TK&2ixfc&fi^igEfflEffil h 9 y 
yx;i«i:tt, Sffi©±c«i»|Difr#j/TV%ay- h 
m t y- h m c && s nfc y- h a@ t y- h e 
»t ; y- h»fcfl-&;*i6ic#tfT^a#aflm8s. 

#amffifc¥?rCE*J$iTTV^BSfSE££trB3&E 

Ei:#^/£;*n-o>*. y-hE«i> ^aEisst;®^ 
eh &e ^ tv> * y- f eek© ±k & * * 

ffi. v-*BSfc»*S*iTy-hEB i fc't''C>CUTV 
-*ngi:*ffr1-S KU-yEffifc^trx- 
jS*Stt-CV>5<, y-?EE©_hK:tty- hEEffili:#C 
K U-yEERtfB*E»S:*fflSl**» 1 ^MSSS:* 
r 5 EEA£/< 9-y Sftt*9. EHKy* * - y 
©JtCttElEEEtaUT KU-y HE iiBSfEilSlfc 

CO 0 2 3] Ett*EJtli#aEB£EftLTItE«E. 
■ fcEET*©*«tf$ K, SSEfcEBEEE-C** I T 
0 (indium tin oxide) SfcttI ZO (indium zinc ox 
ide) frbttZ^WtiWZ Ll\, «ER/^-y|ix- 

?«*EffiSi*sE2£ttE*'rrs;i $H2 
EUtEiauTx-^EtaissnTfco. assign 



ts. 

[0 0 2 4] -y^T-^EEfcwWCtt^ 
T* K - tf > y S ftT V > S fi&LttEttfl - y S 

J*i:RI-&»E**rSw iNSft^-y 

H-«E»E**r* - fc#T-£ So 
[0 0 2 5] 3©B#, ^S^A^-yttx-^EiK©^ 

E2F»-Ctt, EEEEoJtcy-hERtfcttfcEES 

nfcy- hEB&*try- hEE£#a«s*4trfta 

EEiiSr^T*. y- hEEStf^aEUSE^ 
h !6»K©±»c^#ft/^ - y Stfffiittt«l«E/^ 

Tv>5y-xSSfc K u-yEffiRi;y-^mffii:ate 
Sn/t^-^Hfe^trr-^EJttSr^filir*. »:V^T, 
K u-y«ffi©-a5«^-©r-*'Efil i &a.-5«»K>'^ 

-y*»jttu Ku-y«gfc:afe$nT*amsi:# 
cmasr^fiS-rsHSfaffitr^jSc-rso zo^ v-* 

y-^EERtf KU-yE«©Hat;sH6c< t4)B*« 
®©^22§i3l-iScg1-Sm 1 1 0flCV^^2 

gp^St/m 1 SP#«fc 9%V>m3S|5»«r^tf. 
[0 0 2 6] ::t. -y©—8Pttji>fc< i: 

tlisa^o^ciusjc^c^-rs©* 5 ^^ tv>„ e 
3tE/^ - y «e*sa 5 s v> c mtt z ±®mRVT$im 

um-n&in s nfc eee^eea ek k 5 y * * 

irti, *«©±c«*fi©y-hERtfy-hE©-» 
■C*sy-HES«r*try-hEEfc. y-h^t^F^ 

4#a«^ESt;*aE*EcEfis nr«*fi c#t; 

TV , >'5lS^©^a'SS ; S:#trftaE^ $ itT 

S„ »aEE»tfy-hEEft«-5y-hEEil©J:C 
tt-35ttflTiay- H«fii:EEtTV^**»#/<^-y 

s nr * 0 , #^^/n' ^ - y ©±ec ttE^ri*i c 

Esn■cv^5y-^Effii:y-^Efit»EsnT*9 
y- HEE ; &4''£ftv>Ty-^EfifcS>|-|fi|-r* KU-y 
EE^tfr-^EERVFU-yEfifcaesnTfe 

Ejp«* 5 ^^nTv^?.. 3©«f, '>^c< ttissms© 

[0 0 2 7] CwT, ^frA^-y»i®SfEffi©^-c 
0. 5tfmWJ:tBS©#*?i:LV\ > y-hE»l*y-h 

Bi:aEsn"c^»*»e>**E^©Biin«:awsy- H 

/<y KftS&C**, x-^E»fir-^i^t:a^$n 
T^aPA»e.r-^«^©BPaD&SttSr-i'Ay K4S 



[0 0 2 8] BSRE^ttK 1/- y^®i:Ii3fS@i: 
ITT *H*ff**«: 5 6 C^trCfctf-CS, BXff^M 

e#r/x^ s y- h at f- y Beaters tnzv 

c*t;xv> tma«#aK*»sftfc# 
a*«**tr#»E«i:;&«#j«;s*iT^*. y-hE« 
RimaEBfcK-a xv^y- h iteiSKw^spir 

6* a ? - y & ftx 0 , * ©_he 

ttisttrfiiemrc^ay-**, r-^mrjygsftfc 

cLXv-x*BJ:#6rts f u-ym@%-S-trr-^ 
EBtfJEMtsnxv^. x-^ESStr^ft/^-v 

BWSftTWifcJ&ST'&BSMIBfc, i^tKU 
-y*Sfc«:aigr*S3lffll4««:*trH*E*A»»J(S 

[0 0 2 9] B*Ett<i&aEB£:MLXIt#eft$: 

#£■*-«©#»* uv\, mm*9-v\t7 i -9igL*& 

a l r r - ? a t $ n x * o b%eb t n — &jg ir 

jPrtsnxv^Btt^-^B*;* &e*tr;: 

a. 

[0 0 3 0] 

i&mvmmoMmi bit, *ftB©5ii«jEMM!iK:-3^ 
tb#hbcb-sv>tbi,< :Ka-rs. 

Xt±, y-h/<y FfcBffiStr-S&ftll&SHfe© 1 oi£V> 

ffe©SR©*£Ay---y^Ly-hl&iiiK*3S.U y 
-h/<y K»TM*y-HftlMl**ACtt*t*. 
[0 0 3 1] i"f , El 1 frV>L5CS-3V>X#£93©£ 

U<S4K1-S. H 1 C3j?TJ:-5C, 1 -?©*&&*&(:: PI 

i£, 01 ©J: -PC n©#5^S«l C4-3©?Ka« 
7j?£R/B^*;M^SU 1 0, 1 2 0, 1 3 0, 140S 

X*$> , ^;H«1 1 0, 1 2 0, 1 3 0, 1 4 
0tt#»©B*^&ft£BE*j5cfiJl 1 1, 12 1, 1 
31, 1 4 1 fc$2S5 1 1 2, 1 22, 1 32, 1 42 
tZ^tio 111, 12 1, 13 1, 141 

cti, ii:»H-7y->'x^, EBRtfBBWBfciftf 
ff5U03»«CK«bTEBSnTV%S. 112, 
1 2 2, 1 3 2, 1 4 2Ctt, tiS&S ft £^ 



ipt>. /<y Fi:*©#©#m»ft8III8&i:#Elt 

[0 0 3 2] r©«t^«t*fi*S8E«:»/a-r*B*C 
»i, am. *xy/<- (stepper). STtUfc^fflfSo 
C©B#»*«flIT*»*-, iS*SH(l 11,12 

1, 13 1. 1 4 1RIFB2B1 1 2. 12 2, 13 

2, 1 4 2££&©E)!£l::#tt. Kmnzm-wz? 

y y* a c t c <t r> x n>£©bkv< ? - y s . 
^©.t^^^K/^-yfeSSLX^i-artCcto 

XfSS*^^Bffl»K 1- 9 5>S>* *B«a«5l5J5ftShS. 
[0 0 3 3] Lfr L, 7f7/<-S*S4fI^fC- 
ECBJfcTSrfcfcT**. Sfc, 1 1 
-3©«ftSf^*;w©*Sr^JS8-ra-i:tXt*. 02 

«H i © i o©/<*^**c»j«snfc«**w*iiffl 

ilF 5ys>X**«©EEfc**ttCS*LfcEHH|-e 
H 2 CSf J: -5 C, -jSillClSnfcllS 

^$trtt£8t©5?agh ^y-yxy- 3t, ^nfncii 
h^y-yx:? 3cmst»ca^snxv^5ii«ss9 o 

t, f— YWk2 2RU7-?®6 2 ££txM&ifi:# 

^jES5nxv>a» BM^gp©^-©^jasi5trf±, y-h 

»2 2©4gca^SHfcy-h/<v F2 4 tr-?I6 
2®fflcaSSnfcf-?^i' F6 4 t:*?Eitsnxv> 
a. #«iaiic*cj:a*^tt**i»ih-r6fc»c, y- 
h«82 2Rtxy-^i»6 2 sr-tn^naawcaisux 
^m&c^/ar afc*©y- h n$at&M- 4 stff- ? 

5 * 5 EEc5ixxv->a . y- h ISUSI&A*- 4 R 
Vt- 9 5 ito*/*-*!** e *a i; x*« 

K>cafe$nXV>5„ ;©S«S/n*-4, 5fi&XI»*;* 

fia. cn^fe^ra^csfi^sraisi^H®© 

»92T**. Xtt, y-F«JS«&/N*-4Rt/r-y-B 
S»A-5i:, (0^LXV^^cV^) $rrB^C^5V^X 

£nxv^. 

[0 0 3 4] 02Xtt»Kh7y^X^S«KlS3RSg 

X»K^7y^x^'*fiC^fieSJ^XV^5«•g•«:«aJi:L 
T*tf«. 0 3^cV^t5^i, H2©BB^S©fiRh 

T^fxytiWi, ^a^sso'EiBtjlia^w/N - 

y FSrffi*LX^L/c^©XfeoX, 03(*Eg0Xfe 
•J, 04SO t 5(i03©IV-lV l&RW-V »©Bf 

[0 0 3 5] fe^SSl 0©±C7;US=^A 

(Al) Stttr;^^^/,^ (A 1 allay) , =6') 
7ry (Mo) &ti\t*:*)-7T>-9>?7>T> (Mo 
W) (Cr) , (Ta) /«cif©^ 

MSfcti^mfr^&ftsy-hEtt^rtsnxv^a. 



[0 03 6] Sfc, *«1 0©±K:H:y-hEi»i:H- 
6 tt 5 #»E«jWB # $ ttT V % 5 „ #aEi£ltt 
f- h«2 2fc¥fxc*:frftc#tm^8a , «««2 
7t, #a**« 2 7 ©ir&ft 2 

8fc**tr. ■*LTttHfcH*«, #am«S2 7©SSS 

7 cgar % Aa«c«'< y k#, y- h » k 2 4 1 

[0 0 3 7]y-hSI2 2, 24, 2 6 
»J*TS;:i:t>TSS*«, "MSfc JEMS 

-h 15*12 2, 2 4, 2 62ttf#aE*2 7, 2 8©± 
CttfifcSS? (S iNx) fcif*&&*y-HMW3 
OA'WSa, y-hE«Si2 2, 2 4. 2 6&U f #aE 
$2 7, 2 8&a-5TV>*. 
[0 0 3 8] y-hf6J8K3 0©±»;:tt*Srtt7*-;W7 
7 X •> 'J 3 > (hydrogenated amorphous silicon) if 

TV<>£ 0 fi|ft/^-y4 2, 4 8©±Ctt'jV (P) 

V5 5, 5 6©±Ctt, MoSfcttMoWM, Cr, 
AlSfcttAl*4, Ta<tifO»i:iMt*»6ntS7 ? - 

$nTV^5r-^«6 2t, r-*i»6 2 ©-SScaig 

64£, r-?g620»^5iIl-7yyx?O 
7-*m®6 5£^e>fr3y-?fggB£-g-tro -Sfc, x 
-*li*6 2, 6 4, 6 5i:5>gl$nT*5'?y-f- , affi 
2 6K#tTV-*m®6 5©E*ffflCffiHt£j$l£h 
7>i?X9<D K U-ymffi6 6 ix-^EiSC^-tr. 
[0 03 9] x-^EIS62, 64, 65, 66ty- 
(■EM2 2, 2 4, 2 6i:H*C*-l*»&»Jrt-r*r 

ikftfetf time's. fr%3f8i.tz>otffrt. lw &ms 

/<?-V55, 56tt, *©T«©*#*/<^->4 
2, 4 8 i:^©±g|$©x-?E)l£!6 2, 6 4, 6 5, 6 

2, 64, 65, 6 6tm-0>.B&i*TZ. !Pt», x 
-m»ffl©»tta^7»->5 5ttx-r*S6 2, 6 
4, 8 5fcB--C*9, KU-V^©tttl/^- 



y 5 6 tt K u-y?I6 6 tm-Z'&Z, 
[0 0 4 0] 4 2, 4 8tt, BB 

^«5rt-Cr-?E«6 2, 6 4, 6 5, 6 6X^)54 
I/^-V5S, 5 6, 5 8fc«(KLfc»*S:*-r*. 

-?ISSP62, 64, 6 5, »CV-7tl6 5 i; K U 
-V*«6 6i:**^(IISnT*J0, x-7i£gi$ffljgft&Ji 

5 5t KU->m®ffl«ttH^*^-V5 6t*s^«ISn 
Tv>s 0 »l f 5 y>*^ ; I^ift^? - > 4 2 itc : 

K2 4«»JSl^OJiH»^#:K:t>fcoT»J*SnT 

[004 1] x-?il§g|56 2, 64, 65&tfKU-V 
*S6 6i:**#^^->4 2i:tt, &HK7 0T-Sfc> 
iaTV^ 0 «SIH7 0li^*/\7->4 2, 4 8i:« 

IS 6 2RTf¥-9/*y K 6 4£gtB 7 1 , 
72, 76&*UTV>5„ Sfc, «§£SI7 0 tt-7*- h *fe 
ISSI3 OStf^ft^?-^ 2 tftliy- h/^y K 2 
4&Bffi£tt£&«*£7 4%*l.T:fc?>, y- Mft2 2 
© -5 *» © x- 9 B 6 2 i: M«T 5 Wfl-JM-capa-ttB ■> 

2©^*»©'>&< ttv-^tfie 5t Ku-ytse 

6 t © M C ffiftf * x * > * * « •» T l*«T 5 & 

[0 0 4 2] ¥-YB2 2RXfT-9B.6 2izWih.tz 
«*©y-H6«K3 0©±C«, «HII2 7tT 
fffeajMHMI8 7»tf#a«ffi2 8 

ssa^/ssnti^. a^e-ti* 8 7 \mm%&7 o© 

±CSS$n, &tt£7 1 ^ILT h'U-yVMB 6 i: 

«ati • hmw cafe $ nsiiBt ^y^n^ aaa 

■94«ltT*a«*2 7i:#e*»«:4rt-r6. 
[0 0 4 3] ::t, BIffiCjSSttTliVtfcV***, fi^ 
E^87, 88Sfctt*aE^2 7, 2 8«:K*LT2 

«S6 2c^ot:^^l^Tv^i)^«l!J7 :f -^'^8 2*5^ 

$J^TV^•5„ mtt7*-*«8 2ttft«K7 0C»J«3*l 
fc^ttSS7 2&lLTf-^6 2tafeSnTV>5„ 
Sfc, KH&7*-# T JI8 2tt7*-*'-'<» K6 4©±Ctt* 
Sn, &ft&587 6%lLTf-?Ay K6 4taissn 

K2 4(Z>±CB»»j67 4ft»LTini:aiSSn*« 

h 8 4 tt, y- h A v K 2 4 i:^a5|Hl!S^gfc ©g^»tt 

31© t © T tt fc < Iffi »M tt^ftfife S , 
[0 0 4 4] l^T, *&W®$tt^K0!ICj:3K&&;i% 



ftB«a6«©HiS**K:ov^BI6a&v>UBIl 9 tm 
j*0H3<ci>L5i:fr^v>T»L<8iWr5o $?\ 

^Vy/iif^ft-ei, 0 0 0Aft^L3. 0 0 OA 

SKI 0CD±try-h»2 2, y-h/N" 
y K2 4St/y-h*S2 6&*tfy-hE«t. 
1S82 7, A1IU/^F (g]^LfrV>) 
IS 2 8 **tr#»E« i: f S o 
[0 0 4 5] KC, OIORT Y- h 

»»K3 0, ^14 0, »»i5 0«hfhl, 
500-5, 0 0 0A, 5 0 0-1, 5 0 0A> 300 
- 6 0 0 A m £ X3^ L Tft¥MBS*tfe C J: 0 ** 
fSo #^X, &Jlfc£®**ftB6 0 
^^Sferi, 50 0-3. 000 ACD*SH3R» 
T5. »^X\ S&2 v**£/Sl>Xgm#JI6 OatX* 
©T©»ttJf5 0*/^--y^u 2. r 

-*/<*K6.4, v-^wsesfc^-^aHK*:*© 

T«©r-^««i6)!!fcJi/^-y5 5i:, KU-y«fi 
6 6h, *©T«©KU-y««ffl*«#:/<*--y5 6 

[0 0 4 6] HI 2, Ell 8fttfHl 9f:gtJ;^^ 

£ C V D ^&X^# L fc 0 *^l£j^feS * * £ 
>3-7^^lT3, 0 00 AlSl±©IPS«:#-rs« 

$17 0. *ift!4 OS^y- httSR3 0 

y^U S«Efe^7 1, 7 2. 7 4, 7 G^tsZtl^O) 

K2 40±©««K7O, **#*4 0*l« r -h«» 
K3 OfettSI-** 1 (f-^/^y K64Oi0ftBl7 

ot»*) . ss*^»D"ett«siK7 oat/*«Mwi 
40<d*&i&*lx (Ku-ywaeex^r-^tte 

2a>-»CD±0fcBR7Ot>»*) «»<t«»0*K:f- ■ 
* y * £ ft S ct -5 a° * - y ftjgjffi L 

LXT»0Kfeft5£x y *y^-fs. :h*Hl3-i 

[0 0 4 7] £f\ ««K7 0O±C*3tKPR, tfS 
Ktt. »&0®ftR*5, 0 0 0-3 0. 0 0 0AO 
JPSKtt*l,fc&* 137X^3 00, 4 10. 420 
SrJiCTKft-f So B#»©Stf£RPRM:, H13St; 

1 6 EST J: -5 BB»S»Di:HiZZ«PfcT*& 
So IP*>, lilI*««D©«3featPRo-5%©jftCBtB 

tt»a»PTr*K:»aisn-ft«»c, Btt««R7 0*< 



i&£$ftsgfl#x&So 

[0 0 4 8] Z.(Dtztfb\Z fc, II^SSDCffifflt^v 
X? 3 0 OatfJBaSBPKffifflT*^*^ l'O. 4 2 

ooMfteHr^^fttftfflrscfc^TiBT*?), 
ic-efi3^o^s^ji^rso *ico»fttt. si 5 
(a) at/ (b) \zwt-rz5\z, 77^300, 400 

4 1 0i: J E-CD±<7)^oA)iif^6 
fc*^XWft/**--yJB3 2 0, 4 2 0, /^->13 
2 0. 4 2 0&tfSSaj$ftfc*&3 1 0. 4 10£g-? 
XV^S^ I J?;^ (pellicle) 3 3 0, 4 3 0fr6fc* o 
HB*^fflDKffiJ83ft£v;** 3 0 Otf)^ ? J ?;V3 3 
0<Z>#Sa*#* «285PC«fflShS7X^4 00C!) 

^ l ;^;^4 3 0o^^J:o<sv^ t i:^^-^g^1-^ 0 b 
m^spd©^';^;i/3 3 o<B»a*#* fla«.pc!>-? 

y*/U4 3 0£>jga^<9 1 0%-8 0% JfSL<&2 
0%-6 O^ga^fEHC&Sct^-f S 0 
[0 0 4 9] |2©», HI eat/ 1 7fcg*f ±3 
C, BB*RfiPD 3 0 Otrtt^MHt)fcoT^ 

0 Ajf 350 100-30 0 Atf>^$ C« t T8a 
^£{£tf>S e — JHZSP(D"7;** 4 0 Otter© <fc 
-5&*nAJIfcSSfcV\> r®B^ B®*jRfflSDCfiMi 
$ftSvx?3 0 OCD^'j ^;U3 4 OttHflfflPC!)^ V 
*;U43 0 fcH— «taa»*r#r-6 J:?i:t§; fc#«r 
|gx$>s 0 

[0 0 5 0] «H5 2-3©*ft*»fflLTfi[ffl-r' 

y Srftffl L fcttiiJBftOti'&taffl U#S <Z>X& 

®B#l*W*:»& 5 ct o \zTZ> Z. £ \Z X ~> TJP$ *Mm 
[0 05 1 ] LfrU ■B«3HiD2:Ma*Pi:«r^ai 

HI 7caS^V>T»L<KWrs 0 #3(Z)^feT{j:. B 

1 nrs-fcfc-pti, vx^ 5 0 oct)S^5 1 o®±\z\* 
aa*«fBK5 5 o^jasnxv^s. sig^gs^s 

5 O0±(itiA°^-y/i5 2 0^^$nxv>S o Si3 
«HffiK5 5 0ttBH«3R»D-Ctt/^-i/Jf5 2 0CD 
T»«»"C4<ABCtofcoT»j«SixTV^6^ 

35PX&/\'?-yji5 5 ooT^Ba)*^J5^snxv^ 

So 0, £«5 1 0©±Htti«S©ft&5 2oJ^± 

o/^-y^^$nxv^sr^c^So 
[0052] mm % Msspt^M$i»6wt 

Roaa*^@s*^»p©3sa¥H«K5"5 o©aa 
spa: oss< <fc4tn««ce>«cv^ ^^jz^^aavniBsK 

55 0«r*TS*v^^ 5 0 0«r»ifi"r^^trtt. S 

t\ a6«5oo©±naa*n«R5 5 0i:, :^si 



' 1 



Mi®iK 5 5 0 t \t x -j + y ?*ftAW«c S X9 - >Jf 5 
2 Ofc£*IELTSJi-<r£o ilCbfcotS*! (0 

>^T^^fc:LT/^-»g5 2 0S:x./f x/ts, 

£ StJCf 5 ftScDj&ilMISfffilfcKffi 5 * 5 m It 

f-V^7**CLT8ja$W«rK5 5 0fcxy*>^-f 
4 3 t C «fc -a 1*7 X * 5 0 0 Sr^fiJT 5)o 
[0 0 5 3] Z©*3fc;**JArtCi*l[©£ilMBJ:9 
-y hS 

ft*r 5 v x * £&/8 LT»a*«:Bi«fr a c 1 1 -e s 

6. SftilPR ©-?*>. T»CR»*©KV^«JP. IP 
*»y-hEH22, 24, 26, #JIEii§27, 28$ 
fctix-^EfvSe 2, 6 4, 6 5, 6 6#$>5as#«, 

e>©st*3t%iEWf-rse : &fev>fc9JtfesnfcS*KP 

[0 0 5 4] i©J:-J«c*»Tj6JtllPR«:B*Ufc* 
■Pa«t5t. HI 3RtM 4C*5V>T, *y->i3?jj? 

$nfcgB^* 5 ^*$nfc!S*K/^-ypR^^$n 

So IP*., y- h/N'y K2 4Mf-;^y K6 4©± 

t-9X*j K6 4&#©£T©Jf22SP£lfS®S^a5 
Dltt, x-?«gaS6 2, 64, 65RtfKU-ymffi 
6 6t, ;ft&©l!|(8*i*l4 0fc©_La5Ctt£^!B 

^@ 6 6 ©±SP5.t/x - 7 gg 6 2 ©-a5S.^-?:©fe©ei5 

[0 0 5 5] w©l$, !8&KPR©f*V>S5fl-©£S»i, 
t#JfflJ?3©m/4-l/7gg, IP*,, 350-1 
0, 00 0A§^, cfcOSfSLOi, 1. 000-6. 
0OOA"C£>5. -0J££>tfSt:, IMPRcDSSl© 
g£t:25, 000-30. OOOAfcL, BSStSSS 

3. ooo~5, oooAfc-rsittf-etSo u*» 

$ ft & ttfttf 4 6, ft ^ © 1, r © <k -5 fclgfcfr CJfc i: 

X-77,90)^) m i g?aAj§<D&2 3:fcit&&& 

[0 0 5 6] d©J:Sfc*^JPS©!B#lttt, Jift©^ 

•rscifcfct *>„ »:v>t?,'^xyf-y^ft-c{B3t 
K/^-yPRStf-?-©Tas©K, IP*», §iI7 0„ 

4 o at; v- h ««n 3 o carr 5 x y * > ^ 
-ypR©?*j©A^*H;t5S£ci&£$ftr tst-^-t^ 

4Wntf&€>1\ B8P^©T«P©«SK7 0, ¥V£J| 



Ca5^©T§PTi±«^K7 0Rtfi|MW«f4 0©*«r!fc 

h*fe»K3 Ott&*SftTttfc€>fcV">, 
[0 0 5 7] ^©fcSbCtt, ig3feR/<*-yPRfc-?:© 
TSB ©K t * PI b# c x „ * y j/r * d i: T § 5 g*x 

yf^^ftSSfflt5©^S U\, IP*,, £5$X-y 

C, !8*§l©&V>Bg|5#©TS|5©fcgK7 0, 

4 0fttfY-H&JMt3 0©3-3©Jf C35»©»V> 

J?S©!S%R, »RR7 0£tf#j»ftB4 0©3o©|f 

jj*85D©T-.*»6 2©-a52StU t KU-yi:@6 6SB# 

t, nim?<DT-9Av F6 4»»k-ctt, 

6 0 a'Bfc* Sn*V> «fc -5 C x -y f- y ifmi&.&tb -5 

R©Aa5»t.S>5gg©J?S*-Cxy^y^sn5. 
[0058]S£-pT, -K©vx^XStft*x»/f-v 
^fet-feSLt. BM^^gPDTttR^K7 0Rt/^ 
•*Jf4 0O**»*tr*ttiB7 U 7 25.^^ 
X9-y4 2*m&.t : hZttfT%Z>o Sfc, ^a§pp 

■c«ftgK 7 o , 4 o ar; y- h i^SK 3 o & 

[0 0 5 93 t«C ^oTV>5Agi5^©^K/^- 
H3~5tr^1"J:^fw, 4 0 0-5 0 0A 
©JPS©^^)!?:^*!^, f 47X?S:ffflL.TX5, 
f->^LTli*«^»8 7StfSJIf*ffi8 8; «8!jr- 
^IS82, M^-I-Ay K8 424t;ii*r-^/<» K 

K2 4%RfflSita£tt&7 4&fc8R/<*-->'7 
0MfW?->'4 2 > 48tftClo©?^?5; 
fflV^■C*d^r4»^«:WWLTV^a*«, JS)»g7 4«^ 
Otii<om;ZX9--y?TZ>V$l~#£J&l&T : &Z£{>-? 

[0 0 6 0] *^^©^2RU t »3Hig^)i^-ett, n 

sb#c 2 o <o'&&(Dffi£m^mytmx9 - > zB&t *> 
ctciot, ¥m&x9->tv : -9E,mtz&c& 
titt>m&j:mz%mt-rz>, *r, 020-2 2 

K h 7 > i> ^ ^ sffi©«sc o v ^ x» i < wtm 1 5 0 

[0 0 6 1 ] B20tt.*%mo>iB2nteMte9iZ*zk 

M,ffcm&mRiwwih^y~y7.9m&®mwLmT'&Zo 0 
2 1 at; 2 zit^n^nm2 ocfr»Ki> 7yV7<9 

S«©XIV-XIV SIS^XV-XV' iH©»f®HT"fe 
S„ $1*, ffigSfilO©ii:y-hES2 2 1 2 4, 
2 6, ftJiE^2 7, 2 SROfliSfE^A^JsSSli*. 
@^EHli, «l«ffi2 8i:TOK:*ff&iL, iSlH-f-A 5 



Bm $ n * natts 2 5 » ^d^n® 2 5 mmtrnm 

£ftTi>£ 0 BXEItMU IU6t*KU->**6 8k 
ttfi*«*»2 3**tro 

[0 0 6 2] y- hE«2 2, 2 4, 2 6, «I82 
7, 2 8^r/[l^iBi!S2 3, 2 5&, Mi^Mt 

®/hSft4«*&#/*U ffi©»ttflfc©»Jt^ feeder 
Ll\, §(:A«y K/HfcKfc LTffifflSft-5 I 

*©a*tt, ^SkWftteCiiesftSA?* KSSrffla 

«»r»«1-4fc»-e*a. Ay FflMt I T0*6# 

jarsw^ iTOfc0je«i#tt*«ftff&4MttLTtt 

(Cr) , f'J^ry (Mo) , (T 
i) , *y*;u (Ta) tzZtfh*). Cr/Al (£fc 
fiA 1 ©ZlSJf $ fcttA 1 /MoCDHai^-t 

00tfk LT£>lf SCt^ttSo 
[0 0 6 3] y-hEH2 2. 24, 26, #»e«2 
7, 2 8&tfa«EIS2 3, 2 5©ili, WcSkX (S 
iN x ) ^iT*>6^^y-hl6Ji:K3 0-ca^ftTV> 
y- hfc«R3 Ota-hCli, ISESh^yf;;**** 

y4 2jWMtSftTl^*. *»#/^-y4 2(!!)±CI4 
«ttJi/<*-V5 5. 5 6#^i£$ftTV>S 0 
[0 0 6 4]8»I/^->5 5, 5 6 ©JhC fix- ? 
tt»»6 2. 6 4, 6 5, 6 6MM*3ftT^* Q w d 
T, KU->«a6 6ttS*«ffifife«2 3©±asS-C 

64, 6 5, 6 6RVmmM/*9->5 5, 5 6 ^|HJ — 
#/n° * - y 4 2 » r - * m&R ZfmtikM^ f-ytofto 

ipt>, nwkY?>*jx9o+ + 

y*;u^CT:r-?fJgSi$6 2, 6 4, 6 5, »i:y-7 
»«65kKU-y««66k##«STfcO, r-* 
»»0+IWJi5 5 k K U->?IIgil/^-y5 6 

ft/* * - y 4 2 tt £ Z "CSf ft r C <* ft T »K h ^ y 
$>x*0**y*;u££j0cr *• 
[0065] f-^EI6 2, 64, 6 5, 66Rtfx 
- * Ei^T&bftfr i^^ft/N 8 * - y 4 2 «8K 
70&, y-Hft*K3 0i:#C7 f -^186 2. t-9 
/ty V6 4RXfY-h/iy K2 4 tUffl 4***5^167 
2, 7 6, 74**LTl^3. Sfc, ^- HWWR3 0 
kftK K y Bffi 6 6 k a*«-ttt 2 3k SrBfli $ 
^^ME7 1 &*LT^S 0 

[0 0 6 6] «BR7 0<D±K:tt. r-^EIIk^ft 
HiHe$ftTV>a«8!jT-^EjK^dc$ftTV>-5o flt 



ttr-JEIIW:, gtt^7 2, 7 6£iILTx-?Eil& 
6 2, 6 4fc*ISSftTl**»Sfr7 f -*il«8 2. 86 
Sr^tro $e>(3, iBa&x-^Ettli, &M5S7 1*»L 

t k u-ym®6 6sirs^m@afesp2 3 tm&zn 
t:n&«««i:ifeL, #iis82 8k-sjML 

TttttM«3»Ar«ffA«lKk LTMItfffM 
8 7£^tr 0 ttttBXflr««8 7£#sss 

2 8fcMS*Tli»M*»J«Lfc#, KU-vW 
6 6 ®*&fflJ8 LTl^f^Mt £ d k l>T£5o 
*fc, #Sm®2 8 

kKl/-y«S6 6kS:, *fcfi»S6a*fi-9ll8 7 

ZV>m. ffiSjT-*E|g8 2, 84, 86, 8 7ttIT 
0 (indium tin oxide) ^ I ZO (indium zinc oxid 
e) 4^©aw&«*KSfctt^a«<fc»**)f^6 

[0 0 6 7] UT, *Ano«2Xtt»B«K:J:«M 
«SW«aB«©Ka**Cov^TH2 3-3 9 k!u& 
©H20-22kca6^TPL<KW-r*. S?\ 69 
23-25CSt<t^C, 

^W^MSfetl, 0 0 0-3, 0 0 0Atf)^£ 
C**U *1 v**6fflv^teSS^ttH*xy*y 
^LT, y-hl&22, y-h/^y K2 4Sr/y-h1 
@2 6£#try-hEHk, #afll**2 7Stf#a* 
«2 8**tr#aEI«k. BX«S2 5Rt/BXC«ii 
ISffl2 3S:#trB*El»k%*«l 0©±C»jSJ1-*. 
[0 0 6 8] "^O^, 0 2 6RV2 7^^-fct^^, y 
-Hft»K3 0, ^ft®4 0SD f +^/i5 0^, *ft 
fhl, 5 00-5, 000 A, 50 0-^2, 000 
A, 3 0 0-6 0 0 A©ffSC{t¥«ffl»»ffi£ffll>T 
a«LT*»"r*. ^V^T^ &JRft£G>»BftB6 0£ 
^/N'y^yy^^JStl, 5 0 0-3. 000A 
cDfSC«fLfcft, *©±C«*K1 1 0ft 1~2 a 

[0 0 6 9] I27X^«i:XOTl 1 0 

£#&JH»Lfcft-eaftU 02 8-3O^^*T«t-5 
C, 12, 1 1 4*r»J*t6 Q dflD 

B#, M/^-yi 12, 1 1 4(7)dt>©^Kh5y 
^^^©f- + y*;u»C. HP*> v-x«ffi6 5k K u- 
y«6 6kCDWClffiBLfc»l»»l 1 4^, r-^ 
ES95A, IP*)T-^E^6 2, 64, 65, 6 6tf» 
J*Sn**»K:ttBLfcfS2*»l 1 2*9*S*«/ha 

So ^^B$. **y**«CCRoTV****Rl 14 
CDff$kr-^E«^5A^r3S^TV^S«E*Kl 1 2©J? 
SkcDtbtj:, § x ^ f y ^Iifzfclt ^I§M 

tt. 1 4 <7>J?£ ft^ 2 35^1 1 2©f$©l 

/2ttTkrs©* c fiF*LV^ »2«»©J!CStt 
1. 6-1. 9tfm«*C#rtU »1*MM 1 4©W 



1 



Stt2. 0 0 0-5. 0 0 0A&T, a&Ctt3. 00 

o~4. oooA8*c#jar*0#ffSLv\i 

-6 0% «fc9#3:L<ra^O~4 0%M8PtU\> * 
[0 0 7 0] £0*3 fc„ flUteJ&CTC4£R®R3* 

«*K®»Stta«»<tJ|:sj:9JPvu. 6 

fcK*:**s:il«r*J:-5K:r*fc»"C**. 
©Sl^m vx^r»»g«fci9/jNavv^--y, 

0, *a«IR**V^T*fl!)B8*f*S:Blttr*ii:Tft 

*Cffi«sn*«*»0»*iBJ:9/hSV^J:'5K:bTa 
a*©**>l»-r*wi:*<'C**J:'5c:L«cttli«<t6 

*v\, -*„ *awn*H«r-6»*cttT^^tj8ff 
r*wcK©jps*ii»LT*oaa*tw»r*it: 

#T?«\ *4Saa*«:*r5#ft®il**liKi:LT 
3»J5ELT*0aa*S:B»-rs^i:A t Ti'*o 
*0i#i*B«t5fc»i:tt^oA (Cr) , Mg 
O, MoSi, a-S i &£*«fl!1-* £ fctfTtao 

h^^-ysfctt*awi»36«»j«an-cv%5T^^«:a 

■*«tHSn4»»Ctt^Txy v h£fctt¥aKR# 
R^R^tt^jSSJl&V^RTiSo 

S^T?. J8#R*SfcT**:, *iHF*»»sna:v^» 
»©**RttBff»fflttB©RSkfcao, 
/^->Sfctt*a«RK:J:oT*3» l ^4<R«anft 
0»CI*+MJM®C4M#a9« *CJ:ot*4c» 

a nfc«» c tt«*R^ a A/ 4f a ft w z <o * -5 

3fcartft*W«'r*4:, *#ttC*&SRa**r*R* 
1 2, i i 4ft»j*r«c:i:#-cts. 

[0 0 7 2] S^^&fi, «#R<DV7n--«:fl§v^ 

fc**^caaLfli4:v^«»i:K:ia»aiifca«©T 
^ * zmm ltc*r*<&r& o *: o -£<9J¥ a -ca 

CDJ:-5&R*R/<^->* U 7n-$t!:Tg^TV^jg 
*R3p*V^«»C«n-SJ:-5CLT+MJ!Ca**-rs»f 



ft: 4 ^*jl/N° * - V %&J&*T 5 o 
[0 07 3] CfcJSfttfftfcaCTffiRCfclSTJPS 
!&*S^C»&SSHftR/<*--y 1 12,11 4#$J*a 
ftSo &:V^\ B*R/<^-> 112. 11 4&tf^£> 
iP*>«m*16 0, +F^®5 0&t/¥#ftJi 
4 0£ttrSxy*y^«:atf>S o r-*E« 
«ACttr-^ERXl/*(Z)T»©R#*©*SaoT: 

ixtffc&fcl*. ao©*#BCtt±B3-3®JI6 
0, 5 0. 4 0*4fcTR*aftTy-h»»R3 0**R 

ajanftttftffft*>ftv\, 

[0 0 7 4] Sr. H3 lRt/3 2C3Rr«t9H* a 9 

#$#B#sajanTv^smftJi6 o^iit^ 

yi 12, 1 1 4*xyf-v^L&v**fr*«r®MI 
U>tf>T\ ii*K/N 0 ^-y 1 1 2. 114tW:xyf 

y^an^^#T"Cfx9 :^ s t^„ ;:fl!>»£cttH 

5tx^>^(Di*J:9|ll»»l 1 4 0»a«:*<r 

sdtccto, r©ae-c» i8u»i i 4**»*aftT 

Tas^^mftii 6 o »mm an* ^ t 

nr*o 

[0 0 7 5]«fti6 0tfMoSfc»MoW^ A 
l£fcttAl£&, Ta<D3 t><^rnfrT?fc*»£C 
ft*xyf-y^Sfcttfi*xyf-y^0-5t>©V^r 

I60tfCr tJ)^ISx«yfy^S^:iix< y f> 

fc, W<W6 0tfMoifcliMoWe*SS*xyf 
v^CDW^Oxy^y^Slfti: LTJi, CF 4 i:HCl 

rt^-Ct^o »#©»^CttSS3feRC»rsxy^y 
^IfcfcBffRttLTl**. 

[0 0 7 6] rcD<t-5 031^^32^ 

*a o Bo»m*R e 0B^T»*an* 

8$, aofcW*/^-y6 7liV-^SifKl/-yl 
®6 5, 6 GtffrMZnT^M&Znz^Z&UfrteT 
-*EIS62, 6 4, 6 5, 6 6«i^-«^ 
Sfc, Wxyfy/tMtftll*, «#R/<*-> 
112, 1 14fcfe^iK©f$Txyf y^n^o 
[0 0 7 7] 03 3»t/3 4f:STJ:^l- * 



ozmytmvm 1 4kftc«*i»f 

g/^-vl 12, 1 1 4i:+MJf5 0Rt/¥»ftJi4 

hit, 1 1 2, 1 1 4^^3?ftB 

40i: ESTf Sxyfy ^tttf Sf?H-&*#Tx ? f- 

**<*SfcttSF6i:02i:©**«**««-rntf» S 

So *#K/**-3/l 12, 1 1 4fcW<*W40fcK: 
St1-Siy^>^tttfH-&»^ »1»£1 140* 
Stt*»ftJB4 O0»Sfc4«M«5 0©JPSfc©fti:|5| 

[0 0 7 8] Icoi^CTSi:, 033X^34^^1- 
£5\z* **y*;ufflC0»18P#l U^RSSnt 

cDflft0«»B(Z)+M)l5 o 4 o*»*«n 

Sfc, ^©Sffe^Wf*:^^->4 2 
A^JSSn*. HBfff5 7litnfhV-^/KI/- 

wb*«#/<*- y 6 7 ©tsg+wji/** - y *m 

to 

[007 9] Tvz/V? (ashing) ^iCIf 

*>*^»c©v-VK u-yffi»m^/N°^-y6 7 

(microwave) tMJBT* £ ^CttJB 

T\ 03 5K.I/3 6CSf<t^tw, f- + ^*;HBCOV 

-x/K ■u-yffl4 , MJ§^^->' 5 7 ^xyfy^tt 

V 6 7Rt/+M»A^-y 5 7©H^C»L 

- ^">67(:S LTteSlSx y * y *\ 

+HJi/<*-:/5 7C»LTtt«*xyf-y^«rfx'5e: 

^->6 7Rt/+MJf/**-y 5 7©xy f-y^S^Jt 
***V^*#Ttxyfy/fcffiO#lf4 U\> xy 
* y ^ajRft* 1 * t < «cV^»*C tt x y * y ^»^Sr« 

-:/4 2<z>ffs*>i»uc< i^*-e*s. s 

tt*v*y?£*# , KlZfi J ?&%<»&<&* 



/\'* - y 5 7 ttS t ^ if x y y ^Sti«c V^THftJS 

■cMsna. +HJi/^^->5 7»t;*»ft/<^- 

LTfc, «rl5t?S-aUfcCF4tHC 1 

5 0 CF4i:02i:®«**#*tt«1"litf«r-&*St? 
Wft/^-y4 2^:i:m5, cicdb^ 03 

BCSI-ct^C* *9#/^->4 2CD-»4«»*Sft 

1 1 2fcr©«f{r*5e«fl!)*STxy^>^Sii5 0 
CO^x^y^y- h^M3 O^xyf^J 

n&v^*#-cfTto4»nK<c6>r. sr2a$#i i 2#x 

y*y^SnT*0TffiCD7 f --*E«6 2, 6 4, 6 

[0 0 8 0] Z<D£5\Z-rZ£, V-^mS65i:KU 
->fS6 6J:#»iSH«c#6T-^Et6 2, 6 

4, 6 5. 6 6t^0)T^omMm^9-yS 5, 56 

fc^rtsns. 7*-*Ett»Acat^Tv>* 

«*R*2»»1 1 2»itSo L*U &235#1 
12^14^ fty*WC0y-VFi/-y«* 

mfr /< * - V 6 7 * |»£ L & £ * ^ + WIM *9 - 
y 5 7£l&£T3ffr£ : rT-5 (it^, 
[0 08 1] %1t* 7*-*E**«*xy*y^©nTiB 

X3M£S£f\ jS*K/^-^®*S«:W»t"C-JS©x 

-*E**»J*T*£ fc#"eS*c BP*, BS5^0^g 
Jfeo, jgttl 5 o s r;* iftf 4 o ^ x 7 f y § 
Pel, C«»Ttt*jftlR^^-v 1 1 4atf- s t®T*0« 

yl 1 2 ®*fex y f y Sftfr tlR It, 

[0 0 8 2] ffiS©<t^C* ISiyfy^fcfiSif 

f- y SrSSfcffo fc 0 ft^x y y ^ea^&ffiffl-f 

SdtA^SSo MCOMCttltSCDXyfy^ 

ttxy^y^*fr*IBrcfc#tt«!»*#T*5#, X 

[0 0 8 3] ZW^dlZ LZ7-9ffiB6 2. 64, 6 

5, 6 6*»J«Lfcfft, H-3 7-3 9C^TJ:"5Cffift 
attrCVD»»t»LfcO *WMWM( ^ ^ tf y n 
-r-fy^U ?52, OOOAU±a>*MK7 0*» 
St5o *37X^*^tftM7 0ty- 
FM30i:W:x7fy^U f^»6 2, Y- 
h/<* K2 4, r-?/W K6 4M K U— y1$l6 6 
i:S5R«-t«2 3 fc&-tft^ftBffl£-£S«tt58 7 2, 
74,7 6Rt;7 1 «:^J5SrSo 



[0 0 8 4] ftfftc, 02 0-2 2Ca?f«):-5C, 

4fflV^Tx.y^y^*LTffiKjf-*-^EI§8 2, 84, 8 

**»IB«"CttT-7ER6 2, 6 4, 6 5, 6 6 fc* 

4 2 4 1 •3©v*?fcEV^T»Ji&LTHi8ie&*l»fifl: 
tS;!:* 5 ?^. Sfc, ^-^ERfc-fiCJ&fcLT 
ERoiJrRtlSihrsri: 

[0 0 8 5] Sfc, ★^©RWMMI-Cttx-^ER 
6 2, 64, 6 5, QQ*WfSLL1t&.-zm$}T-9l&S 
2, 8 4, 8 7*»J«Lfcj6<, ■JfMWITJWS:: 
ktiTS*. **W©*2R*#Rmrii**J'*/w» 
C'Ja^©**ft/<^->4 2i:r-^ES6 2, 6 4, 
6 5, 8 8*H-©»BC»rtLfc*. 
4 2a'r-*ElK6 2, 64, 65, 6 6 ©fl-frffiS J: 

diz&tfLtzz kt-es*. r*ii;:o^T0B{;:g-^ 
[0086] ^o-ttMnoivsxjUMifle^stt 

*R»RII/iSRh?:'S>;**aS*©EEH'e*S. El 
4 11*04 0©XXIV-XXIV ^©BrMilT&O, H 
4 2»H4 OCXXV-XXV iH©STM0-e;&.S o 0 
40~42t:gfJ:7(:, £ 3 %%ft»KfllC J: *ff R h 

£«©*&»*» 2 nm&mmtm® i x v> 

5. (iU *ift;^-y4 2tfx-*Ei®6 2, 6 
4, 6 5, 6 6©#Cffi5«fc-5CJBM&£HTV^}fcV > . 

4 0~-4 2£t::g-^TPL<gi$l-*. 043-45 
«*» w ©m 3 ^mmmm c * * * **3?rsh*r h 

7>^^^^«©SiiX@4^tfc0S-Cfe^T, 02 
6Xt/2 7©^©^Pi4Stfc i b©'efe5>. 
[0 0 8 7] *JM^R3RR^ttflK:J;SH&#&© 
*«#tt*2R*#B«©»»:&ftfcRfl»LTl>S. L 
*»U »2 58ll»««!li:ft4-9T, 04 3 Rtf 4 4 C» 
fJ:-5C, igftRl 1 OftRfcUl^a^fcJB^fc* 

Kxa-e**K/<^->i 12,11 4*m&L. 
jps%*rajB*R/^->i u%»igi>7>i?x? 

[0 0 8 8] &v>-e, ®4eRV4 7cmT*-5£.. m 
2$km3m.mtmm\zm%Wkrt9 -v 1 12, 1144 

1 2 zm^Tr-tmrne 2, 64, 6 5, 664^ 

fc/<9->4 2fflf*lfJ!'^L, t-?E«I6 2, 6 
4, 6 5, 6 eSfctiiBftR^-V 1 1 2*17.9\Z 
0**y**?\,XWR*9->S 5, 

[0 0 8 9] ttffc©H^a*R2Rft#aRfcMte 



life, H40~42CStJ:^C. M7 0till? 
-*E«8 2, 8 4, 87RVmShy-h*v K8 6£: 

> #'>ft < i: t r - ? EfiStJfSjffEil©^^ ffi 5 «fc -5 
C»j«U&* , 6, 3&©7*?&/BV>T5tRh:7>i>;* 
^SffiSrSitTSo *r, 0 4 8RU t 4 9Cg-^T3 

«c©T^^*fflv^»asnfc*ftii©ji4Si*»ii« 

[0 0 9 0] H4 8fi*&9!©R4Rft$lB0ICJ:SK 

4 8 C5S-f SSI f- 5 >->**:?£«© XX IX- XX IX' H 
©I0tW0T*&^T, *Rh?VS>**», GiXflS, V- 
hAy V»X.Xff*-9rty F3Z*?o «Jft£R 1 0© 
±cy-hE»2 2, 2 4, 2 6Ry«jliEiS2 7, 2 
8*^£ftTV^o 

[0 0 9 1] y-HEi^2 2, 2 4, 2 6&t/#fil2*l 
2 7, 2 9£g-5y- M6I&R3 0©_b3S 
^-y4 2AWjKSnT*3 0, -> 4 2©_b 

Cttig<ttJI55, 56*WSnTV>5„ ^jftJl 5 5 , 

5 6©_hCtt, ^JKC^-R^ I TO (indium tin oxi 
de) Sfett I ZO -(indium zinc oxide) feirtr^fiR 
fc4f*>e>fc*7 f -*ER6 2, 6 4, 6 5, 6 61^1 

[0 0 9 2] ZZX\ mHB5 5, 5 etr-i'Eiie 
2, 6 4, 6 5, 6 6 S^iS^EIS 6 8 , 6 9tt5V"«C 

9CJ3*TJ:-5E, -V4 2 ©rt«C¥#ft:/< 

?-V4 2©«J:9&<*MM*:/<*-V4 24:R<HLfc 
3®lzMl£$nX^Zo f*ftA-?-V4 2i:f-?E 
£6 2. 6 4, 6 5, 6 6B.tfB5S?EI86 8, 6 9t© 

**©»«Ett»«ttc-«K:»j«s.ns. mm* 
^snsHXiJ-cBxmae 8k-t©Tasc»j«sn 

t^5*#*/^-y 4 2 £©*tt©R!tftttftttC& 

-f *t«tc»j* lt 5 if v^sc * ataman* 

[0 0 9 3] t-?EI6 2, 64, 65, 6 6Rtfg 

*EiK6 8, 6 9 t;ne.-cibn^v^»^-> 

4 2«r«-5«KK7 0i:Ctt, K6 4SIIB 

7 4a 5 ^/j2$ttTi^o r©8#, 04 9 c 

^tJ:?K:, *#fA?-y4 2StJ t y-^Ei^6 2, 

6 4, 6 5, 6 6 t@3fEii§6 8, 6 9 t(Dffi$><D&M 
**Ba«C-*K:»jjESii, f$ftA7-y4 2tr- 
?EJ£6 2, 6 4, 6 5, 6 6 4M-5SHR7 0 i>W 
«i:»j«4Ji5. C0«):^c«KK7O-ca41-5fi» 

(rubbing) t5«fi:Mt57 fcf V y^fcfcftiMfc L 
[0 0 94] &V>tf, w©J^fc*»9§©R4R*«MSI 



»a**Co^TH4 8St/4 9 tH5 0-5 5C*r5 

fcOTCfee. 05 1, 05 3, H5 4»t;BI5 5tt*n 
^na5 2©XXXb-XXXb' MXXX 

Ib-XXXIb' iK^KM0-Cfe5o 
[0 0 9 5] Sr. 05 0-5 lC3Rr*-5C, 

K2 4*r#try-hB»i:, «*I«IO*a*fi*2 7X 
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